Cardiovascular responsiveness to parathyroid hormone (PTH) and PTH-related protein in genetic hypertension.
Hypertension is often accompanied by abnormalities of calcium homeostasis, including hyperparathyroidism with reduced target organ responses to PTH in kidney and bone. Due to this association between PTH and hypertension and since PTH and the paracrine factor PTH-related protein (PTHrp) have both been shown to exert marked changes in cardiovascular activity, these actions of PTH and PTHrp were examined in spontaneously hypertensive rats (SHR) and in control normotensive Wistar-Kyoto rats (WKY). Fourteen-week-old SHR [systolic blood pressure (SBP), 201 +/- 4.4 mm Hg] and WKY (SBP, 141 +/- 2.5 mm Hg) were studied. Renal cortical membranes were prepared and assayed for radioligand binding with [125I]PTH-(1-34) and [125I]PTHrp-(1-34). There was no apparent alteration in the affinity of the binding sites to either peptide in the SHR, but specific binding in SHR renal tissue was only 60% of that observed in WKY tissue for both peptides. Serum immunoreactive PTH levels were 4-fold higher in SHR than WKY, while serum total calcium and 1,25-dihydroxyvitamin D3 levels were not different. The iv administration of both PTH and PTHrp produced dose-dependent reductions in SBP and increases in heart rate in conscious unrestrained SHR and WKY. Both peptides caused greater absolute reductions in blood pressure in SHR than in WKY. However, when the hypotensive response was normalized for the higher baseline pressure in the SHR, the blood pressure reductions caused by PTH and PTHrp were not different in SHR and WKY. Conversely, the chronotropic responses to PTH and PTHrp were lower in SHR compared to WKY. These findings indicate that the SHR exhibits elevated PTH levels, with a reduced number of renal PTH/PTHrp receptors and a depressed chronotropic response to either PTH or PTHrp. In contrast, the hypotensive response to PTH or PTHrp was not altered, indicating possible tissue-specific receptor subclasses or tissue-specific regulation of PTH and PTHrp receptors.